Insight into the recognition mechanism of DNA cytosine-5 methyltransferases (DNMTs) by incorporation of acyclic 5-fluorocytosine (FC) nucleosides into DNA.
DNA cytosine-5 methyltransferase (DNMT) catalyzes methylation at the C5 position of cytosine in the CpG sequence in double stranded DNA to give 5-methylCpG (mCpG) in the epigenetic regulation step in human cells. The entire reaction mechanism of DNMT is divided into six steps, which are scanning, recognition, flipping, loop locking, methylation, and releasing. The methylation and releasing mechanism are well-investigated; however, few reports are known about other reaction steps. To obtain insight into the reaction mechanism, we planned the incorporation of acyclic nucleosides, which make it easy to flip out the target nucleobase, into oligodeoxynucleotides (ODNs) and investigated the interaction between the ODN and DNMT. Here, we describe the design and synthesis of ODNs containing new acyclic 5-fluorocytosine nucleosides and their physiological and biological properties, including their interactions with DNMT. We found that the ODNs containing the acyclic 5-fluorocytosine nucleoside showed higher flexibility than those that contain 5-fluoro-2'-deoxycytidine. The observed flexibility of ODNs is expected to influence the scanning and recognition steps due to the decrease in helicity of the B-form.